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THE OCCURRENCE AND CONTROL OF THE BRUCE 
SPANWORM IN THE OKANAGAN VALLEY, 1972 
R D. McMULLEN' 
Research Station, Agriculture Canada 
Summerland, British Columbia 
ABSTRACT 
A minor outbreak of the Bruce spanworm, Operophtera bruceata 
(Hulst) , occurred in fruit orchards of the Okanagan Valley in 1972. The 
heaviest infestations were limited to orchards where prebloom sprays for the 
fruittree leafroller , Archips argyrospilus (Walker), were neglected for 
two or more seasons. Prebloom applications of azinphosmethyl , diazinon or 
endosulfan at tight cluster bud to pink bud stage on apple gave good control. 
Apple, pear, cherry , apricot and plum were attacked. 
INTROD UCTION 
Th e Bruce s pan worm , Op e rophlera 
bruceala (Hul stl. occurs in th e southern parts 
of Canada from N ewfoundland to British 
Columbia and across th e north ern U .S.A. 
Brown 119621 described the d evelopm ental 
stages , life hi story, and mod e of dispersal and 
listed a wide range of host plants amongst spp. 
of: Populus . Acer. Salix. B ellllil. Alnus. 
Prunus. Milius. Rosa. Ribes . Lonicera. and 
Amelanchier aln/folia Nutl. 
In British Columbia. Trehern e (19211 
stated tha t th e larvae may cau sp surface injury 
to young appl e fruitlet s but indi cated that it 
was less important than oth er spec ies of 
lepidopterou s larvae that regularly injure apple 
fruits. Eastham and Ruhmann 11932 ) noted 
that th e Bruce spanworm had becom e a 
troublesom e pes t in appl e o rchards and that, in 
cases of heavy infestatio ns, trees were kept 
defoliated until th e end of May wh en larval 
development IS comple ted. Twinn (J 9 3 4. 
1935,1936) reported unu sually heavy in-
festations in various parts of the Okanagan 
Valley. Control recomm endations for the 
lContribution No. 367 , Research Station, Summerland. 
Bruce s panw orm were a regular featur e on the 
annual fruit tree pes t spray calendars for 
Briti sh Columbia fruit growing distric ts from 
1928 to 1943 . Later. control recomm endations 
we re dropped fro m the spray calendars. and 
Ne ilson (1957 1 s tated that the Bruce span-
worm had not bee n a serious pest for the past 
20 years. Downin g e l al. (J 9.56) listed the 
Bru c(' s ranw orm a s a s roradic pest of apple. 
None of th e above articles mention ed in-
fe station s of fruit species other than apple. 
Durin g th e pas t d ecade research has 
n'sulted in s ignificant reductions in the 
amounts of p es tic id es required for control of 
major pes t species, particularly on apple 
(Arrand and Downing. 1970) , and in the 
future nove l approa ches to pest control. such a s 
the s teril e male re lea se technique for codling 
moth control (Proverbs. 1971). may result in 
even furth er rl'c\u c tion s. Concern ha s been 
expressed (Madsen . J 969) about possible 
in creases in abund a nce of minor or secondary 
pests that in th e pas t generally have been 
suppressed by control measures for major 
pests. Therefore, the opportunity to observe a 
minor outbreak of the Bruce spanworm in 
1972 wa s of particular interest. In addition it 
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was felt possible that the outbreak could be an 
indication that the Bruce spanworm had 
developed resistance to the organophosphorous 
insecticides ellrrpntly recommended for control 
of early season major pests such as the fruittrf'e 
leafroller. A rchips argyrospilus (Walkeri. 
Control experiments were conducted to test 
whether a significant degree of resistance to 
azinphosmethyl or diazinon had evolved. and 
to provide information for control recom-
mendations. 
GENERAL OBSERVATIONS 
The first indication of a Bruce spanworm 
outbreak was noted in a large cherry orchard at 
Naramata in the seco nd week of April. Small. 
newly hatched larvae were noted burrowing 
into cherry buds. At the tim e cherry buds were 
about ready to break and apples were in th e 
green tip stage. I non e 2.0 ha block of cherries 
the infestation was particularly severe. with up 
to 50'" of the buds damaged. In adjoining 
blocks of cherries and apples the infestation 
was much lighter. ranging from I to 2 ', bud s 
attacked. Four other sites with high infestation 
levels , 10 to 60', buds damaged. were found . 
These com prised 4.5 ha of apples on th e east 
bench in P entic ton. 1.2 ha of apples in 
Summerland. 2.0 ha of mixed apple. pear. 
apricot, cherry and plum. south of Oliver and 
4.1 ha of apples and cherries at Cawston. 
Otherwise. the Bruce spa n worm was 
distributed widel y in orchards throughout the 
Okanagan region. but at low lev e ls of in· 
festation with only I' , or less buds injured. No 
Bruce spanworm was found on peach. In 
orchards moderately to severely infes ted. it was 
determ ined tha t early seaso n control trea t-
ments for leaf-feeding lepidoptera had not been 
applied for 2 or more years. 
The damage caused by 1 st and 2 nd insta r 
larvae is mainly reduction of bloom. Feeding 
by 1st insta r larvae when they burrow into 
unopen ed buds [('sults in destruction of em · 
bryonic blossom tissue. Later. when th e buds 
have opened and immature blosso m s are 
exposed. th e 2nd in s tar and to a lesser ex tent 
early 3 rd instar larvae prefer to feed on th e 
immature flow ers. During this period they s till 
exhibit a s trong tenden cy towa rd a minin g 
habit. Most of the fe eding occurs within th e 
protection of the tightly closed sepals and 
petals or within clusters of flowers. The 
damage caused by 3rd and 4 th ins tar larvae is 
primarily defoliation. These feed open ly on 
leaves or within the shelter of leaves that have 
been loose ly webbed toge tlH'r. 
Two of the severely infested orchard s . at 
Oliver and Summerland, were not sprayed for 
control of the Bru ce spanworm until the pink 
bud stage of apple. At Oliver. approximately 
O.S ha of apples and pears were 75 to 90 ', 
de foliated by this stage and in th e remainder of 
the orchard 11.2 ha of mixed fruits I 10 to 50' , 
we re defolia ted. A t Summerland. 1.2 ha of 
apples were 25 to :\0 ', defolia ted . \XI ithin 3 
weeks after treatment the general appearance 
of the trees was normal due to growth of new 
foliage. In both orchards. eve n though there 
was extensive damage to flower buds. thinning 
of apple and pear fruitlets was required and the 
trees bore a normal crop. No fruit injury wa s 
found. This was probably due to the ap-
plication of control treatme nts prior to fruit set. 
CONTROL EXPERIMENTS 
A t the tight cluster bud stage the treatments 
listed in Table 1 were applied to 0.12 ha plots 
in an orchard consisting of alternate rows of 
Hed Deli ciou s and Spartan apples on semi· 
dwarfing rootstocks. planted (i.1 x 4.() nl. Ea ch 
treatment wa s re plicated twice . The sprays 
we re applied with a 10w·volunH'. air·blast type 
spray e r se t to deliver 673.11 liter pe r ha. Effect 
of th e treatments was assessed (, day s after the 
spray s were applied by randomly collecting 25 
spurs with flower bud clusters from eac h plot. 
These were examined for IiV<' and df'ad larvae. 
and also for f('('ding injury where no larvae 
wcre prf'sf'nt. The latter instance wa s con-
sidered to indi cate larval mortality. Per cent 
mortality in th e treatm e nts wa s corrected for 
natural mortalit y in the control by Abbotts' 
formula . The results shown in Table I indicate 
that all treatm e nts gavp good to excellent 
control of 2nd and 3rd in star larva e. 
In another orchard of mature McIntosh 
apple tr"es plant t'd 7.6 x 7.6 III tl1<' followin g 
treatmpnt, were applied in the same mannpr a s 
aboV!' to s ingle 0.30 ha plots at the pink hud 
stag!' : azinphosmethyl 50 ', W.P. at 2.110 and 
1.40 kg per ha and diazinon 50', W.P. at 4.48 
and :2.24 kg per ha. No non trea ted control plot 
was used. At th e time of treatmen t most of th e 
larva e wpr(' 3rd and 4t h ins tars. Prf" and pos t· 
treatm e nt samp les were taken bv till' lim b· 
jarring method 1 Lord. 1949 1 u sing a 46 x 46 
em beating tray. Fifty samples tak en at ran· 
dom throughout th e 4 plots before trea tnH'n t 
indi ca ted a fairly even distribution of larva e. 
The numbers knocked dO\\'n per sample 
ranged from 0 to 12 with a nwan of 4.4 ± 1.4 
s.d. Thirty samp les from each plot taken 411 
hours a fter trea tm e nt indicated all treatments 
gave 100 ', control. 
DISCUSSION 
This investigation suggests that the Bruce 
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Table 1. Mortality of the Bruce spanworm on apple treated with azinphosmethyl, diazinon or 
endosulfan at the tight cluster bud stage. 
I nsecticide 
Azi nphosmethyl 25% W. P. 
" " 
Diazinon 50% W.P. 
" " 
Endosulfan 50% W.P. 
" " 
Control 
Ki l ogr ams appl i ed 




2 . 24 
3 .36 
1.68 
lC orrected for per cent mortal it y in cont rol us ing Abbotl s' formula. 
"Average of 2 replicat es. 
Pe r cent mo r tal ity 1 , 2 
100 . 0 
90 · 5 
100 . 0 
91.6 
100. 0 
100 . 0 
30 .4 
spanworm might become more than an oc-
casional pest if recommendations for reduced 
pesticide treatments or non-chemical control 
techniques are developed and adopted for the 
fruittree leafroller, which is the main early 
season lepidopterous pest of most orchard fruit 
species. The chemical control experiments 
show that the Bruce spanworm is readily 
controlled by prebloom treatments with 
azinphosmethyl or diazinon which are 
currently recommended for control of the 
fruittree leafroller. There is no evidence that 
the Bruce span worm has developed resistance 
to the currently recommended 
organophosphate insecticides. The reason for 
the mild outbreak in 1972 of Bruce spanworm 
is most likely neglect of early season pest 
control. 
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